Endemic fluorosis is widely prevalent in India where sixty million of the population in 200 districts of 20 states is at risk. Already six million Indians are disabled because of fluorosis and a tenth of them might develop neurological sequelae. Fluorosis in humans is predominantly dental and skeletal. This study was done in September 2011 to know the level of dental fluorosis in primary school children in urban field practice area of S.N.Medical College, Bagalkot and to associate between malnutrition and jowar consumption. Socio demographic profile and source of drinking water data were collected. Anthropometric measurements were recorded and body mass index percentile calculated. Dental fluorosis was assessed according to Dean's fluorosis index. Drinking water samples were analyzed for total hardness and fluoride by Orion PH meter 920 A model with fluoride pH electrode Out of 227 children enrolled from standard I to VII (6 years to 12 years of age) in the Government Primary School, 171 (75.33%) were present on the day of the study It was observed that 102 students (59.65%) had Dental fluorosis and in them 72(70.59%) were under weight. Water analysis revealed that samples from 5 borewells were not potable.
INTRODUCTION
Fluoride, which is a natural component of water, is considered to be an essential trace element required by the human body. It is an element whose physiological properties play a significant role in relation to human health. Fluoride is often referred to as a doubleedged sword as it has both beneficial and detrimental effects on general and oral health 1 . In optimum concentration, fluorides can prevent dental caries to a great extent 2 . However, in concentration exceeding the optimum level, it can act as an accumulative toxin. It not only adversely affects the teeth and bones but every tissues and organ in the body. It leaves a person psychologically and socially crippled. Hence, endemic fluorosis is a problem of great public health significance. Dental fluorosis is worldwide in distribution and it is endemic in 22 countries. In Asia, India and China are worst affected. Around 66.6 million people including 6 million under14 children are at risk of acquiring fluorosis. The problem has reached alarming proportions affecting at least 17 states of India. In Andhra Pradesh, Tamil Nadu, Uttar Pradesh, Gujarat, Rajasthan 50-100% districts are affected. In Bihar, Haryana, Karnataka, Maharashtra, Madhya Pradesh, Punjab, Orissa, West Bengal 30-50% districts are affected. In Jammu and Kashmir, Delhi, Kerala less than 30% districts are affected. Already six million Indians are disabled because of fluorosis and a tenth of them might develop neurological sequelae. 3 A new form of fluorosis marked by genu valgum and osteoporosis of lower limbs has been reported in some districts of Andhra Pradesh and Tamil Nadu. 4 This syndrome was observed in the population whose staple diet was sorghum (jowar). 5 Studies have proved that sorghum promotes a higher retention of ingested fluoride than do diets based on rice. 6 Research also supports that prevalence of fluorosis is high among malnourished children. So the present study was aimed to find out the relative role of malnutrition and jowar consumption in dental fluorosis.
MATERIAL AND METHOD
This cross sectional Survey comprised of all students attending a Government Primary School in urban field practice area of S.N.Medical College, Bagalkot and was conducted during September 2011. Ethical clearance was obtained from IRB. Prior informed consent was obtained from the parents of the study subjects' and data regarding age and residential area since birth, socio economic status, staple diet and source of drinking water were collected. Anthropometric measurements of height in centimeter and weight in kilograms were recorded and body mass index percentile calculated according to CDC growth charts, USA 7 . Dental fluorosis was assessed according to Dean's fluorosis index. 8 Water samples from the borewells were analyzed for fluoride by Orion PH meter 920A model with fluoride pH electrode in Civil Engineering Department of Basaveshwar Engineering College, Bagalkot within 7 days of collection from the various sources. Data was analyzed by percentages and chi-square test.
RESULTS
Out of 227 children enrolled from standard I to VII (6 years to 12 years of age) in the Government Primary School of old Bagalkot town for the academic year 2011-2012, 171 (75.33%) were present on the day of the study. All the students were examined for Dental fluorosis and were also measured for height in cms and weight in Kg. It was observed that 102 students (59.65%) had Dental fluorosis. (Table I ) Body mass index percentile calculations according to CDC, USA revealed that 117 students (68.42%) were under weight. (Table  2) In the children with dental fluorosis, 72(70.59%) were under weight. (Table 3 ) All the children were class V under modified B.G.Prasad classification. 9 The students were all consuming Jowar as the staple diet. All the children were consuming bore well water located near their homes since birth. In the children with dental fluorosis, 37 students were from Tenginmath area followed by 13 students from Halepet and 15 students from Hundekar Street contributing to 63.73% of Dental fluorosis. The remaining were from localities around old Bagalkot town. Water analysis for fluoride and total hardness revealed that the water samples from Five bore wells of the study area was not potable for drinking. (Table 4) 
DISCUSSION
Dental fluorosis was estimated to be 59.65% in the primary school students. In a similar study done in Raichur, the prevalence was 30.4%. 10 In another study done in Rajasthan the prevalence was 41.8%. 11 In this study, under weight was observed in 68.42% of the children. It is evident that malnutrition increases susceptibility to fluorosis because of secondary calcium deficiency leading to rapid fluoride action. 12 It was observed that 72 children (70.59%) with dental fluorosis were under weight in our study. This high incidence is partly related to malnutrition. 13 All the children's staple diet was jowar. This finding is significant as Jowar grown in endemic fluoride areas contain higher amounts of molybdenum than that grown in non fluoride areas in India. 14, 15 Molybdenum in Jowar interacts with fluoride metabolism increasing Fluoride retention during excretion resulting in fluorosis when compared to wheat or Rice based diets. 16, 17 This local factor may contribute to the observation of higher percentage of dental fluorosis in primary school children in our study. This is further supported by the fact that the fluoride concentration in the drinking water was not so high that it is alone causing significant fluorosis. May be the malnutrition and jowar consumption supplemented with slightly elevated concentration of fluoride in the drinking water is responsible for dental fluorosis in the present study.
Due to lack of central water supply in urban field practice area, as it is going to be submerged by back water of Allmatti Dam in near future, ground water is being used for drinking purposes. When bore well water was analyzed in the most common areas where dental fluorosis had occurred, it was found that fluoride level was above the permissible limit and not pot able. Dental fluorosis is a good indicator of exposure to excessive amounts of fluoride. 18 Dental fluorosis is irreversible and only occurs with exposure to fluoride when enamel is developing. 19 Fluorosis is a toxic manifestation of chronic low dose long term fluoride intake. To prevent fluorosis from occurring in the most prominent and most susceptible teeth, the most critical time to avoid fluoride exposure is the first 3 to 6 years of a child's life. If enough fluorotic enamel is fractured and lost to cause no pain, dental fluorosis might be more than a cosmetic defect and later affect food choices, compromising chewing efficiency and requiring complex and unaffordable dental treatment. 20 Children with deficiencies of calcium, magnesium and or Vitamin C are usually susceptible to the toxic effects of fluoride and its compounds. The sample is small and the subjects have been selected from the field practice area of Urban Health center. A large and representative sample would certainly help to generalize the present study results.
CONCLUSION
The prevalence of fluorosis among deciduous dentition in school children was found to be moderately high and also there was an association between dental fluorosis, malnutrition and Jowar consumption. Nutrition appears to play a crucial role in the incidence and severity of fluorosis and so a balanced diet with adequate calcium and vitamins should be promoted. The possible association between jowar consumption and fluorosis cautions against the use of this staple diet.There is an urgent need to provide safe drinking water as it is one of the elements of primary health care and/or defluoridation of the available water sources. The concerned authorities are recommended to take further action. Till then with community participation and health education, Tamarind seed can be used as it has been found that it has the potential to be an efficient de-fluoridating agent in its powder form for application in domestic and macro level treatment systems. 21 The best approach to tackle this public health disaster is prevention as no cure is possible once the disease sets in.
